Two main classes of theories have been proposed regarding range effects in unidimensional absolute-identification tasks. One class posits that as range is increased, .criterial noise increases but stimulus noise remains constant. Another class posits increasing stimulus noise but constant criterial noise. In this study, an effort is made to help decide this issue. Multiple observations are used in several absolute-identification tasks of varying range. A stimulus integration model is proposed in which averaging takes place over stimulus internal representations, thereby reducing stimulus variance; on the other hand, it is assumed that criterial'variance is unaffected by the number of observations. The model allows one to identify the relative amounts of stimulus noise and criterial noise inherent in observers' recognition judgments. The model yields good fits to data in several experiments, and it is concluded that both stimulus noise and criterial noise increase as range in the absolute-identification task is increased.
Researchers have theorized that the response variance inherent in unidimensional absolute-judgment tasks is the result of two underlying factors: stimulus noise and criterial or memory noise (Durlach & Braida, 1969; Gravetter & Lockhead, 1973; Wickelgren, 1968) . Each time a stimulus is presented it is assumed to give rise to some internal psychological representation. These internal representations, like the physical stimuli, are conceived as lying along some unidimensional psychological continuum. Because of noise in the system, a given stimulus will not yield the same internal representation each time it is presented; rather, the internal representations that arise are assumed to be normally distributed. I This source of variance in the recognition process is termed stimulus or sensory noise.
To make a decision regarding the identity of a presented stimulus, the subject must obviously use some sort of response rule. It is assumed that the subject partitions the range This work was supported in part by grants from the Nationat Science Foundation to Harvard University.
I would like to thank R. Duncan Luce for the valuable suggestions, help, and time he gave me at all stages of this project.
Requests for reprints should be sent to Robert M. Nosofsky, Department of Psychology and Social Relations, Harvard University, 33 Kirkland Street, Cambridge, Massachusetts 02138. along which the psychological representations lie into as many intervals as there are responses. The locations of these partitions, or category boundaries, are presumably based on subjects' memory for past presentations of the stimuli as well as various other judgmental and bias factors. Due to imperfect memory and other noise factors inherent in the judgmental process, the locations of the category boundaries may exhibit variability over time. Like the stimulus distributions, they are assumed to be normally distributed, although there is no very strong reason for this assumption. This source of variance in the recognition process is referred to as criteria/ or memory noise. As G. A. Miller (1956) made well known, there are severe limits on the ability of subjects to identify absolutely unidimensional stimuli. In terms of the Thurstonian framework just presented, errors in absolute identification are due to the overlap that occurs among the various stimulus and criterial dis- 1 The assumption of normal distributions is not absolute, of course, it is just the assumption generally made. Another assumption sometimes made is that it is the double exponential. The rationale behind the normality assumption, both theoretical and empirical, is reviewed extensively in Green and Swets (1973) ; the rationale behind the double exponential is treated by Yellott (1977) and Wandell and Luce (1978) .
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ROBERT M. NOSOFSKY tributions. Two examples of these information-processing limitations and the problems they pose for the Thurstonian framework are now briefly reviewed.
Suppose that one holds fixed the number of equally spaced signals and increases the range that they occupy. One would expect that spreading apart the stimuli along the continuum should greatly facilitate performance, since the amount of overlap among the various distributions ought to decrease. The data, however, are otherwise. Pollack (1952) , for instance, had subjects attempt to identify eight tones separated by equal logfrequency units. In one condition, the tones occupied a 400-Hz range, whereas in a second condition they occupied an 8000-Hz range. Pollack found no observable difference in subjects' ability to identify the tones.
Experiments have also been performed in which the locations of two stimuli remain fixed while the locations ofthe other stimulus set members are varied. In one condition, the entire stimulus set ensemble encompasses a narrow range, whereas in a second condition the range is wide. The result obtained is that ability to distinguish between the fixed pair of stimuli is much worse in the wide-range than in the narrow-range condition (Gravetter & Lockhead, 1973; Hartman, 1954) .
Both of these results indicate that the distributions governing the various stimulus internal representations and category boundaries cannot be independent of the experimental context. It has generally been assumed that if the Thurstonian framework for modeling these types of judgments is essentially correct, then the variance of at least some of these distributions increases with increasing range of the experimental context. Two main classes of theories have been put forth to explain the range effects in absolute-identification tasks. One class has emphasized the variance of the criterial distributions (e.g., Durlach & Braida, 1969; Gravetter & Lockhead, 1973) 2;the other class has emphasized the variance of the stimulus distributions (e.g., Luce, Green, & Weber, 1976) .3The criterial noise theories stress memory and judgmental limitations in the absolute-identification task. The stimulus noise theories, on the other hand, stress attentional and perceptual factors.
The main purpose of the current study is to test experimentally, under the guidance of a simple mathematical model and what seem to be intuitively reasonable assumptions, which of these noise components is actually responsible. Are the range effects in absoluteidentification tasks due to increased stimulus noise, criterial noise, or both? In what follows, the design of the experiment and the assumptions made are outlined in schematic fashion. Details of the experimental procedure are reported in the Method section.
Experiment I

Design and Assumptions
Design. Two stimulus sets were used, each consisting of six signals varying only in auditory intensity. In a narrow-range condition, the signals were located at 63,65,67,69,71, and 73 dB SPL. In a wide-range condition, the signals were located at 52,54,67,69,82, and 84 dB SPL. The signal selected for presentation on a given trial was random in both conditions. The important thing to note here is that the center two stimuli (Signals 3 and 4) were the same across conditions. The expectation, of course, was that subjects' ability to distinguish the center stimuli would be worse in the wide-range than in the narrowrange condition.
The unique feature of thisabsolute-identification experiment was that instead of a trial consisting of only a single stimulus presentation, multiple observations were used.
2 When formally quantified, Durlach and Braida's ( 1969) preliminary theory of intensity resolution speaks only in terms of a single decision variable. The variance of this decision variable is conceptualized, however, as consisting of two underlying components: sensation noise and memory noise. Sensation noise is assumed to be independent of the experimental context, but memory noise is assumed to be directly proportional to the squared stimulus range measured in decibels. Since the present article conceptualizes all memory noise as being located in the criteria, Durlach and Braida's theory is classified as a criterial noise theory.
3 It should be noted that the attention-band theory of Luce, Green, and Weber (1976) stresses that increased stimulus noise is only an indirect consequence of increasing range. A review of the theory would go beyond the scope of the present article, however. The interested reader is referred to Luce et aI. (1976) and to Luce (I 977).~ In particular, each trial consisted of independent presentations of the same signal either I, 2, 3, or 4 times with equal probability. Subjects made their responses only after all the observations on a given trial were presented; they were urged to make use of all the information that accrued during a trial. To help ensure "independence" of signal presentations, repetitions were spaced by 2-sec intervals.4
Assumptions. The experimental analysis compares absolute-identification performance on Signals 3 and 4 across the two ranges and the differing number of signal observations. The crucial assumption made in the analysis of the experiment IS the following: As the subject hears repeated presentations of the same signal on a given trial, he or she is gaining more information regarding its true value, and the variance of the internal representation is thereby reduced. On the other hand, presenting repeated samples of the same signal should not improve the subject's memory for past signal presentations. In other words, in terms of the Thurstonian framework, multiple observations should serve to reduce stimulus noise, not criterial noise.
This assumption is formalized in terms of the following mathematical model. The internal representations of Signals 3 and 4 are assumed to be normally distributed with means f.L3and f.L4, respectively, and to have common variance that is a function of both range (R) and the number of observations (N), us2(R,N) . The category boundary established between the two representations is assumed to be normally distributed with variance that is a function only ofrange, u/(R), and to be independent of the stimulus variances. The sensitivity measure, d3,4, may then be expressed as a function of both R and N as follows:
As a simple working hypothesis, it is assumed that the final internal representation on a given trial is the average of the internal representations that arise on each presentation. Similar models have been discussed by Luce (1963) and Green and Swets (1973) for simple detection and k-alternative forcedchoice procedures. They have received empirical support in a five-alternative forcedchoice experiment (Swets, Shipley, McKey, & Green, 1959) , and in a signal-detection experiment by Swets and Birdsall (1967) . The final internal representation in this model has a mean equal to the mean of the internal representation for a given stimulus (i.e., f.Ls) but has variance equal to us2lN. (It is assumed here that each internal representation is independent and identically distributed.) Thus,
Since the unit of measurement is arbitrary, we may set f.L4-f.L3 = 1 and rewrite the above
d3,4(R, N) -N + ue (R).
We are thus led to an experimental test of whether it is criterial noise, stimulus noise, or both that are increasing as one increases range in an absolute-identification task. As one plots (I Id'i as a function of IIN, it should be linear with slope us2(R) and have y intercept ue2(R). The best-fitting lines for the narrow-and wide-range conditions will be estimated and a comparison of us2(R) and u/(R) made for each value of R.
Alternative assumptions. Before proceeding, it is worthwhile to deal with some questions that might arise regarding the assumptions stated earlier. First, although it is intuitively clear that multiple observations should not reduce memory noise, one might reasonably hypothesize that memory variance should grow with the number of observations, since more time passes from the last presentations of the previous stimuli until the current judgment is made (Kinchla & Smyzer, 1967; Siegel, 1972) , This hypothesis, however, is contrary to the theory of intensity 4 It was expected that multiple observations would improve identification performance. Pilot work performed prior to the experiment had indicated that the time interval between repetitions was important. This observation is discussed in more detail in the General Discussion section. Durlach and Braida (1969) , which assumes that memory-noise effects in absolute-judgment tasks are independent of time. Empirical evidence supporting this aspect of the Durlach and Braida theory has been reported by Purks, Callahan, Braida, and Durlach (1980) and by Luce, Nosofsky, Green, and Smith (1982) .
A second question concerns the independence assumption made by the averaging model. It should be pointed out that to the extent that there are correlations between successive internal representations, the averaging model will underestimate the relative amount of stimulus noise (and overestimate the relative amount of criterial noise) in observers' recognition judgments. On the other hand, to the extent that linearly increasing plots of (1/d')2 are obtained as a function of I/N, it is presumptive evidence that the independence assumption (and the memorynoise assumption) are approximately correct.
Method
Subjects. Three subjects, two males and one female, were hired. The subjects were undergraduates at Harvard University and were paid $3.50 per hour for participating. All subjects had normal hearing.
Apparatus. The signals (wide-band noise gated on for 500 msec) were presented binaurally in quiet, via TDH-39 headphones. The observers were tested in single-wall sound-treated chambers (IAC-402A). The experiment was controlled by a PDP-15 computer, and subjects entered their responses in terminals that were converted to response boxes.
Procedure. Subjects participated in the narrow-and wide-range conditions on alternating days to as large an extent as possible over a period of about 2 months. Midway through collection of the data it was realized that the wide-range results exhibited quite a bit more variability than did the narrow range. The remainder of the data collection therefore consisted of wide-range testing.
Blocks of 100 trials were run, with rests between blocks. Due to the use of multiple observations (with 2-see intervals between each observation), the data collection was generally slow. Typically, five blocks of trials were run in a daily 2-hour session. Approximately 3,300 total responses were obtained for each subject in the narrow condition, and about 6,850 total responses were obtained in the wide condition. (This means that for each subject, about 140 responses were collected per stimulus per number of observations in the narrow-range condition, and about 285 responses were collected per stimulus per number of observations in the wide-range condition.) In addition, each subject received about 3 days of practice that were not included in the analyses.
At the beginning of each trial, a set of asterisks appeared on the terminal. Subjects were instructed to continue listening to the signal being presented on a given trial until the asterisks disappeared, after which they were to enter their response. Subjects were urged to make use of all the information that accrued over the course of a trial. After all the observers had responded on a trial, feedback was provided and the next signal was presented following a 500-msec delay. At the beginning of each block of trials, the ascending sequence of intensities was played three times. During these presentations, the identity of each signal was printed on the terminal (I = softest, 6 = loudest). Following each block, subjects were presented with a summary of their overall performance on each signal.
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Results and Discussion
The main results of the experiment are displayed in Figure 1 , where (I/d3.4)2 is plotted as a function of 1/N, parametrized by R, for each of the three subjects. Estimates of d' for Signal Pair 3-4 for each subject were was presented and a subject responded 4 or greater, it was considered a "hit," whereas a response of 3 or less was considered a "miss." Similarly, when Stimulus 3 was presented, a response of 3 or less was considered a "correct rejection," whereas a response of 4 or greater was a "false alarm." The data obtained for each subject were partitioned into four stimulus-response (S-R) matrices contingent on the number of observations for a given trial. Maximum-likelihood estimates of d3.4were computed for each number of observations using the above definitions of hits and false alarms. The lines yielding a least-squared fit for each data set were computed and are displayed along with the obtained data in Figure  1 (except for the case of Subject 3, wide range, whose data are obviously not in accord with the mpdel). The linear approximations appear to give a fairly good description of the data. The y intercepts, slopes, and correlations for each data set are summarized in Table 1 .
Restricting attention to Subjects 1 and 2, the data seem to indicate both increased slopes and intercepts for the wide-over the narrow-range condition, implying that both stimulus noise and criterial noise increase in the wide-range condition. Unfortunately, it is difficult to make statistical inferences on the basis of these data. The fact that only four data points are used to estimate each line results in little statistical power. Furthermore, several of the underlying assumptions that one would make in a simple linear regression analysis are not met.5 It is convenient at present to postpone any statements regarding statistical significance and instead to conclude simply that these results give a preliminary indication of both increasing stimulus noise and criterial noise as range in the absoluteidentification task is increased. This hypothesis will be tested in more detail in Experiment 2. 
Response Models
The conclusions that one is able to reach on the basis of these results are clearly modeldependent. It is pertinent, therefore, to consider other models that may be able to explain the pattern of results obtained in these data. The model used in this article assumed that the multiple observations were averaged to a final representation that formed a single basis for decision. A plausible set of alternative models are those that view each observation as leading to a separate response. These individual responses are then combined in some fashion to yield a final decision.
To simplify the discussion, attention is restricted to the wide-range condition. Here it can be safely assumed that presentations of Stimuli 3 and 4 lead only to responses of either 3 or 4. (Other responses to these stimuli actually occurred in the data about 2% of the time.) The multisignal absolute-identification task may thereby be conceptualized as a twoalternative situation for which the various response-model predictions are well known (Green & Swets, 1973; Luce, 1963) .
Perhaps the most plausible response model assumes that the final response is the one chosen most frequently over the course of a trial. hi the case of ties, the response is selected randomly from among those responses chosen most frequently. It should be noted that for the case of two possible responses, the model discussed is equivalent to a model in which the responses yielded on each observation are averaged. The final response S In particular, assumptions regarding homogeneity of variance and normality of the underlying error distributions are violated. Points higher up in the ( 1/d')2 space have larger variances than those points lower down. In addition, the (J/d')2 statistic is positively skewed.
Condition
Yo m r A second response model that might be considered is the classic decision threshold model. When applied to a multiple-observation signal-detection task, this model assumes that if any observation yields a detection, then a positive response is made. This model may be applied to the wide-range condition of the present experiment by defining arbitrarily either Stimulus 3 or 4 to be the "signal," and then by assuming that if any observation leads to the response associated with the signal, this is the final response made. The decision threshold model, however, is unable to account for the pattern of results obtained it) this experiment. For example, tlie decision threshold model makes the rather strong prediction that subjects' hit rates and false-alarm rates will steadily increase as the number of observations on a given trial increases. This pattern of results was not evident in the data of any of the subjects except for the case of Subject 3 in the wide-range condition. (Unfortunately, it cannot be argued that Subject 3 was actually using this response strategy in the wide-range condition, since it would in fact predict increasing d' values with number of observations. )
Experiment 2
The main purpose of Experiment 2 was to collect more data to further validate the stimulus integration model and to test the hypothesis that both stimulus noise and criterial noise increase as range in the absolute-identification task is increased. As mentioned previously, the data-collection process in Experiment 1 was extremely slow. An effort was made in the present experiment to collect data more efficiently. This task was accomplished by making the following major changes in the experimental procedure:
1. All trials consisted of four stimulus observations. Instead of responding after all observations on a trial had been completed, subjects now responded after each stimulus observation. Thus, four responses were obtained per trial, one for each number of observations. Subjects were urged again to make use of all the information that accrued over the course of a trial in making their decisions.
2. The narrow-and wide-range conditions were modified to contain four signals each instead of six. In the wide-range condition the signals were located at 53, 67, 69, and 83 dB; in the narrow-range condition, they were located at 65,67,69, and 71 dB. The reduction in stimulus set size allowed for a higher proportion of signal presentations that were relevant to the present analysis. Again, it should be noted that the center two stimuli were identical across conditions. 3. Stimulus durations were reduced from 500 to 100 msec.
Additional minor changes in the procedure are discussed below; in all other respects, the procedure was the same as in Experiment 1.
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Method
Subjects. Sixteen male and female subjects were hired. Eight subjects were assigned to the wide-range condition, and eight were assigned to the narrow-range condition. All subjects were affiliated with Harvard University, most of them being undergraduates. All claimed to have normal hearing. They were paid a minimum of $6 plus small bonuses for good performances.
Procedure. All subjects were tested individually using the same apparatus as in Experiment I. Each subject participated in a single 2-hour session. The experiment was organized into blocks of 50 trials each, plus a beginning practice block of 20 trials (80 observations) that was not included in the analysis. At the start of each block, the ascending sequence of intensities was played twice, with the identity of each signal printed on the terminal (I = softest, 4 = loudest). Following each block, subjects were presented with a summary of their overall performance on each signal. On each trial, the same randomly selected intensity was played four times. Subjects entered a response for each stimulus observation; following each response there was a 5OO-msec delay prior to the presentation of the next stimulus observation. After the fourth and final response, the correct answer for the trial was printed on the terminal screen for 500 msec.
An average of 187.5 responses was collected per stimulus per number of observations for subjects in the wide-" range condition, and an average of 150 responses was collected per stimulus per number of observations for subjects in the narrow-range condition.
Results and Discussion
The relevant stimulus pair in the present experiment consisted of Signals 2 and 3. An analogous procedure was used to estimate (l/d2,3)2 in this experiment as was used to estimate (l/dJ,4)2 in Experiment l. Values of (l/db)2 were computed for each number of stimulus observations for each subject. The averaged (I /db)2 values are plotted as a function of l/N (where N is the number of stimulus observations) for both the narrow-and the wide-range conditions in Figure 2 . The least-square lines for each data set are displayed as well.
As is evident from the figure, the data are again well described by the hypothesized straight-line fit. For the wide-range condition, the correlation is .996 with an intercept of .748 and a slope of 2.962; for the narrowrange condition, the correlation is .997 with an intercept of .120 and a slope of .377. Equally regular results are obtained if the individual subjects' d' values are first averaged and then transformed to (l/d')2.
The individual (l/d2,3)2 values obtained for each subject are presented in Table 2 , along with the intercepts, slopes, and correlations of the least-square lines. The results are exceedingly regular for the individual subjects in the narrow-range condition. The results for the subjects in the wide-range condition exhibit quite a bit more variability. In part, this difference might be expected, since more variable quantities are being estimated. Nevertheless, it is extremely likely that there are large individual differences in the true amounts of stimulus noise and criterial noise for subjects in the wide-range condition.
The overall results of this experiment exhibit a similar pattern to that found in Experiment 1, and they lead to a similar conclusion: Both stimulus noise and criterial noise seem to increase as range in the absolute-identification task is increased. This observation can now be corroborated by a statistical test. Using the individual intercepts and slopes obtained for each subject as data, Satterthwaite's approximation for a t test with unequal population variances reveals ,~. both significantly larger intercepts, t*(7) = 2.576, P < .05 (directional; i.e., a one-sided t test), and slopes, t*(7) = 2.26, p < .05 (directional), for the wide-over the narrowrange condition. Finally, it should be pointed out that the theoretical predictions made by the stimulus integration model regarding the cumulative S-R matrices and the estimates of u/(R) and u/(R) are identical under the following two 6 The asterisk signifies that this is an approximation to a t test. realizations of the model: (a) The criterion varies independently on each observation, and (b) the criterion varies independently between trials but remains fixed over the course of a given trial. Although it might be possible to distinguish these two versions of the model by examining subjects' response sequences within trials, such an analysis has no bearing on the main issue of concern in this study.
General Discussion
Utility of Multiple Observations
An initial conclusion that may be reached is that multiple observations in the present absolute-identification experiments led to improved identification performance. Although this result might not be of much surprise to a number of investigators, it is an important finding because it helps clarify previous conclusions that have been reached regarding the processing of redundant stimulus information. Garner (1972 Garner ( , 1974 , for example, has reviewed and organized a large number of results regarding the role of stimulus redundancy in perceptual discrimination. An initial conclusion that Garner (1972) reached was that simple repetition of a stimulus (either spatial or temporal) will improve discrimination performance only if the original performance limitation is due to inadequate stimulus energy. That is, repetition redundancy was thought only to improve discrimination performance indirectly by increasing detection opportunity. This view was later modified (Garner, 1974) to include the possibility that some sort of averaging process could take place over time in cases in which the performance limitation was not due solely to inadequate stimulus energy. Clearly, the performance limitation in the present absolute-identification task was not a detection problem. Multiple observations served instead to improve the fine gradedness of the representation on the informational continuum, leading to improved discrimination performance. This finding lends further support to the latter conclusion reached by Garner.
Caution should be expressed, however, inS Pilot work conducted prior to the actual experiment indicated that the time interval between successive presentations was a crucial factor. Simply increasing the duration of the signal presentations or using short interobservation intervals was far less successful than the 2-sec interobservation intervals eventually u~d. (In Experiment 2, subjects' responses served to lengthen the interobservation intervals.) Garner and Creelman (1964) found no improvement in subjects' absolute identification of a set of visual stimuli when stimulus duration was increased from 40 to 100 msec. On the other hand, Lockhead (1966) and Keeley and Doherty (1968) found substantially improved identification performance using multiple observations with relatively long interobservation intervals. It is likely that Garner and Creelman's (1964; p. 169) argument that "an increase in duration is essentially the repetition of the same stimulus" is incorrect. Perhaps it is important in these experiments that the subject be enabled to sample independent presentations of the stimulus in order to gain an improved representation. Separating the stimulus observations further apart in time may allow the independence criterion to be more closely met. In any case, the usefulness of multiple observations in improving identification performance will almost certainly depend on the type of stimuli used and the underlying processing limitations in the actual task (Garner, 1972 (Garner, , 1974 , the time intervals used between observations, and the ability and willingness of subjects to use efficiently the information that accrues over the course of a given trial.
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Stimulus Integration Model
The results of this experiment also provided support for a particular model of information integration for multiple stimulus observations. The model assumed that the final stimulus internal representation was simply the average of the representations yielded on each observation. It was argued, however, that criterial variance should be independent of the number of stimulus observations on a given trial.
It should be pointed out that although the model was specifically used to test certain hypotheses regarding the multisignal absolute-identification paradigm, it might also be applicable to simpler two-alternative absolute-identification designs or signal-detection tasks that use multiple observations. As an example, the model is applied to the results of a study performed by Ulehla, Halpern, and Cerf (1968) . These researchers conducted an experiment requiring subjects to identify the direction of tilt of a line (either left or right). Multiple observations were used in an attempt to test the integration of information model of signal-detection theory that was presented in Green and Swets (1973) . This model, like the one used in the present study, assumes that the final internal representation is the average of the representations yielded on each trial. Because it is a traditional signal-detection model, however, it effectively assumes that there is zero criterial variance.
The Ulehla et al. (1968) study (Experiment 2) used five observation intervals, with subjects making a response on each interval. It was correctly concluded that each observation past the second observation yielded successively less mean improvement in d'than predicted in the integration model of signal detection theory.
The results of the Ulehla et al. study exhibit a high degree of regularity, however, when viewed within the framework of the stimulus integration model used in the current study. In Figure 3 , diamonds are plotted to represent values of(lld')2 computed from the d' values presented in Experiment 2 of Ulehla et al. (1968) .7 These values are plotted as a function of IIN, where N is the number of stimulus observations on which each d' value is based. As is evident from the figure, the data are extremely well described by a straight line function (r = .997) with a slope7 of 1.28 and an intercept of .09. According to the present model then, the stimulus noise in their experiment was 1.28 and the criterial noise, which was unaffected by the number of stimulus observations, was .09. Also plotted in Figure 3 are triangles that represent the transformed data from Ulehla et al.'s Experiment 1.8This study was similar to their Experiment 2; some of the differences were that only three observation intervals were used as well as a longer stimulus exposure duration. The results are again well described by a straight line function (albeit only three data points) with a correlation of .988, a slope of .32, and an intercept of .07. The reduced stimulus noise in this experiment relative to that in Experiment 2 is consistent with the fact that longer stimulus exposure durations were used. The virtually identical amounts of criterial noise obtained in the two experiments is also an intuitively reasonable finding.
The theoretical advance made with the present model involves the realization that there are two conceptually distinct sources of noise in recognition processes. A logical analysis seems to indicate that multiple observations should only serve to reduce stimulus noise, not criterial noise. The traditional signal-detection information integration model fails to make this distinction. The Range Effect in AbsoluteJudgment Tasks A final conclusion that may be reached is that if the underlying assumptions of the stimulus integration model are correct, then both the stimulus noise and the criterial noise associated with the center signals increased as range in the present absolute-identification tasks was increased. One can almost certainly infer from this conclusion that the range effects for absolute-identification tasks using a larger number of interior signals are also best explained by a combination of increasing stimulus and criterial noise. Luce et al. (1982) concluded that sequential effects in absolute identification are best explained in terms of both stimulus and response factors. Since these researchers viewed range effects and sequential effects in absolute identification as being intimately connected, both studies conclude that a full explanation of the range effect in absolute identification will require recourse to both stimulus-and criterial-noise factors. 
